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tactical evolutions, it is evident that, while maneuver
ing in exact column on parallel courses, no advantage
ous tactical position can be gained merely by superior
ity in speed. 

[The author does not take into account torpedo fire, 

which would certainly be most effective trom the lead

tng fleet.] 

As the defeat of the head of the enemy's column is 
the first and chief aim of the attack, such a distribu
tion of strength must be resorted to, in applying the 
principles of broadside fighting, that the head of the 
enemy's column will be held in a cross fire. For this, 
an effort must be made to sustain only a scattered fire 
[rom the enemy, while making use of one's own posi
tion to pour in a concentrated fire. For this purpose, 
armored cruisers can be used. 

In doing this, however, the guns on the unengaged 
side of the enemy must not be given any opportunity 
to fire; one's own division detached to surround the 
E:nemy must not go to the unengaged side of the enemy, 
but must try to obtain a cross raking fire by taking up 
a position either ahead or astern of the opposing col
umn (for example, as in Figs. 11 and 12). 

If the enemy be reported by the scouts, the problem 
of the armored cruiser division is to drive back the 
enemy's vedettes and eventually, after the battle with 
the scouts, to get into touch with the enemy's main 
body. The armored cruisers ought to have great speed, 
and if possible, have batteries superior to those of the 
opposing armored cruisers; therefore, guns of the 
heaviest caliber should be carried by these ships, of 
course in less number than on battleships. 

The armored cruisers, united in a "flying division," 
can now prepare for their own attack, as, when the 
E:nemy is sighted, they can take up their most favorable 
battle position. 

If the flying division should happen to be on that 
side of the enemy's main body which lies opposite to 
the intended direction of attack by its own main body 

(Fig. 11), it must go, after the enemy turns to star
board ( Position 2), or to port ( Position 3), either to 
rear of or ahead of the enemy. The last change car
ried out by the enemy might be induced by an inten
tion to attack the weaker part of one's own fleet (flying 
division). In both cases the enemy runs into a cross 
fire, and the _ flying division becomes "spotter" for its 
own main body at the same time; for example, hoist
ing a single flag might mean "Range too great," a flag 
of ano�her color "Range too small." In Fig. 11, also 
in those following. Position 1 shows the situation 
when the two main oodies sight each other, Positions 
2 and 3, the situation on opening fire. 

If the armored cruiser division should happen to be 
on the same side of the enemy as that from which its 
own main body attacks, it must never go ahead of the 
enemy after the latter turns away; passing ahead 
would require a long time; and, in addition, as its 
course would cross that of its own main body, would 
result in a masked fire. The flying division could, in 
this case, attack and rake the enemy from the rear. 
If, during the course of the battle, the ships go about, 
it again is ahead of the enemy. The flying division 
can do valuable service as spotter from the rear also. 
If the enemy detaches his rear ships to drive off the 
harassing flying division, he weakens his own main 
body; besides, the flying division can easily escape this 
attack on account of its superiority in speed. 

If the entire enemy's fleet should turn away from 
"own main body" eight points, more or less, she will 
be now flanked by the armored cruisers in her rear 
( Fig. 12). 

Similar conditions hold in Figs. 13 and 14, in which 
both main bodies sight each other dead ahead; and the 
flying division, after finishing its scouting work, finds 
itself ahead of the enemy. 

If the flying division be not sent out on scouting 
duty, it can steam in column abreast the main body 
(Fig. 15); and, at the very beginning of the engage

ment, pass ahead in order to rake the enemy's head; 
to do this, it must have superiority in speed of 5 knots 
and over. Therefore, while speed is not tactically im
portant to the battleship, it is of great value to the 
armored cruiser. 

The purposely assumed opposing formations in a 

single column show the risk a fleet runs in not think
ing out favorable tactical positions. A fleet is also at 
a great disadvantage, which has no armored cruisers 
to shake off the attacking armored cruisers. 

[The toregoing arguments swppose one fleet to be 

superior to the other, since only one has a "flying divi

sion." It each fleet has the same number ot ships, the 

one composed only ot battleships must be regarded as 

the stronger. The scheme ot spotting by a detached 

squadron in battle seems utterly impracticable. For 

a discussion ot the possible uses ot a detached squadron 

see "The Fast Wing," United Service Magazine tor 

January, 1907.] 

If both fleets have armored cruisers, a separate bat
tle between these divisions is not improbable; this sep
arate battle would probably precede the great tactical 
battle as a "scouting fight." 

Ligllt cruisers and torpedo-boat flotillas take up a 

position far in the rear before the battle; they serve 
as a support for their own damaged ships which fall 
bt<hind, as well as toO entirely destroy the enemy's dam
aged ships which have fallen out. If the battleships 
go about, these light divisions again take up a position 
in the rear (Fig. 16). If there be hostile light divi
sions within the battle area, their chief problem is to 
destroy them. 

It is not improbable that during the action between 
the two main bodies, separate fights will take place 
between the cruiser divisions; the battle of Tsushima 
offers an example of this, during which the Japanese 
main body fought the Russian battleships while the 
Japanese light divisions attacked the Russian cruisers 
and transports. 

If, in the first attack, the enemy is caught in a cross 
fire, he will hardly be able to again escape from this 
position. Every movement he makes to escape the 
cross fire is repeated by all of one's "own divisions" 
simultaneously, following the motions of each division 
or squadron commander without waiting for a signal, 
in this way carrying out the plans of the commander
in-chief ( Fig. 17). The separate divisions, while re
maining true to the principle of concentration of iire 
in connection with a scattered hostile fire, must not 
get too far away from each other; and must not take 
up positions in which they would be firing toward each 
other. The complete destruction of the enemy's ships 
which have fallen out must be intrusted to one's own 
light cruisers; in this way, an increased superiority 
in fire is obtainlld over the remainder of the main body. 

If, for example, one's own main body, consisting of 
three divisions, should find itself in a position to rake 
the enemy ( Fig. 18), and the latter should turn toward 
one's own rear, in order to double on it, it would seem 
more advantageous for only the two leading divisions 
to go ships about, and for the third division to keep 
straight on, thus covering one's own turn by its fire, 
as firing cannot be kept up during the turn; in this 
way, a pause in firing will be prevented. When the 
first two divisions have formed again, the third divi
sion joins by a simultaneous turn. It is therefore rec
ommended that the commander of the second division 
designate the proper place for the third division when 
the ships form. 

[The enemy would never head as supposed, as he 

would thus be assuming a "capped" position.] 

The exact column and the temporary line or echelon 
arising from simultaneous turns amply suffice for car
rying out battle tactics in conformity with the ex
plained principles. If the leading and the rear ships 
be fl,agships, they are in the wings during temporary 
formations. 

The only evolutions needed are countermarches and 
simultaneous turns; extended formations, additional 
columns, double echelons, wedge formations, double 
line and squares are rendered unnecessary. Naturally, 
these battle tactics demand continuous practice in time 
of peace. 

( To be continued.) 

THE COLOR SENSE OF THE ANCIENTS. 
By DR. CHARLES WILLIAM SUPER. 

THE fact that the ancients habitually speak of only 
four colors is almost proof positive that they did not 
discriminate more. In addition to the evidence 
already cited, there is to be added that of painting. 
What is known of the art of Polygnotus, the earliest 
of the distinguished painters of antiquity, and a con
temporary of Pericles, leads to the conclusion that he 
used no greater number, according to the ideas of his 
time. Like all early painters he worked on terra-cotta 
vases, and on walls, not on canvas. It seems highly 
probable that throughout antiquity no distinction was 
made between orange and yellow, nor between indigo 
and blue, nor between the darker colors that shade 
into black. Many of the lower races, both at home and 
abroad, share this defect. Both have also the same 
liking for what is gaudy and striking. It is probable 
that the fondness for "loud" colors is a species of 
survival that may be studied in children and in per
sons that are color-blind. The latter defect is a spe
cies of arrested development, and being an organic 
defect cannot be overcome. On the other hand, some 
primitive races are reported to exhibit a very acute 
color-sense. This mental condition has likewise its 
analogy among children, some of whom are indifferent 
to colors, while in others the color-sense shows itself 
very early. At any rate, modern analogies will not 
enable us to decide the question for or against any 
people of antiquity. Two theories have long been 
held to account for the poverty of terms to designate 
colors in remote times. The one most in harmony 
with the evolution hypothesis is that the color-sense 
has followed the general law of development; the 
o ther, that primitive races perceive colors as clearly 
as we do, but that their languages lack words to desig
nate minor differences. Color-blindness has no con
nection with mental power in general. It is well 
known that the celebrated physicist, John Dalton, was 
no t capable of distinguishing more than three colors. 
Many similar cases are on record. This defect has 
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become known alil daltonism or achromatopsia. A more 
correctly constructed compound would be chroma
tuphlosis. However, technical terms often lead thH 
philologist to express the same opinion of them that 
the devil is said to have used of the Ten Command
ments, "They are a queer lot." In the language of 
the Psalmist, "They are fearfully and wonderfully 
made." Generally speaking, animals make less use of 
sight than man; all those that have been domesticated 
select their food by the sense of smell and not by 
sight. The test may be readily made with blind 
horses, which are unfortunately not as rare as they 
ought to be. Birds, on the other hand, depend wholly 
on the sense of sight, which is remarkably acute.* In an
dent accounts of battles, sieges, and pestilence, those 
gruesome birds that live on corpses are never absent. 
It may be taken for granted that the problem, How do 

we see? exercised the ingenuity of the ancient think
ers a great deal. It need not surprise us that they 
were wide of tne mark, seeing that there is as yet no 
universally accepted theory of vision. But the moderns 
have learned that color is subjective, whereas the an
cients regarded it as objective. Lucretius, who follows 
the teachings of some of the Greek philosophers, prob
ably of Empedocles, affirms that very thin films are 
detached from the visible object and impinge upon the 
eye to produce sight. Aristotle was convinced that 
there must be some medium between the organ of 
sight and the object seen by which the sight-process 
is mediated. Lucretius says that persons afflicted with 
jaundice see everything yellow because so many atoms 
of that color fill the orb of sight. He compares the 
casting away of films or effigies to the cicada that 
casts off its tunic, or the snake that sheds its glossy 
vesture and to fire that emits smoke. Much later 
Locke says: " Since the extension, figure, number, and 
motion of bodies of an observable bigness may be per
ceived at a distance by the sight, it is evident that 
Eome singly imperceptible bodies must come from 
them to the eye." Lucretius seems to have observed 
natural phenomena with unusual care for a Roman, 
but it was rather their more violent aspects, such as 
thunder and lightning, earthquakes and waterspouts 
and floods. The phenomena of rain, hail, and snow 
could of course not escape his attention. It has been 
shown above that the ancients, particularly the Greeks, 
had a very defective perception of colors and that they 
had very poor eyes for the beauties of nature as dis
played in scenery. It may be interesting to tral'e 
briefly the growth of this last sentiment, since it is 
one of the latest phases of evolution. The Greeks 
were eminently a social people. They laid great stress 
upon that urbanity which is acquired only by long as
sociation of man with man. Greek pedagogy insists 
that education shall above all things make the gentle
man. Greek thinkers were far more interested in their 
fellow men than in their irrational companions or in 
the silent creation. It is true Theocritus, and the 
much later Dio, praise country life, but they lived in 
an age that was pre-eminently one of books. They com
mend the simple and unsophisticated manners of those 
who keep aloof from the haunts of men more than 
they express delight in their rustic surroundings. They 
do not Ilke nature so much as they dislike man. 
Among the Romans, Virgil and Horace follow the same 
course. They either never leave the city or they stay 
within easy reach of it. They do as did the usurer 
whom the latter portrays in his much-read and of ten
translated second Epode. After enumerating the de
lights of country life and the various vexations of 
those who have much to do with men, he ends just 
where he began-by staying in the city. This praise 
of rural life reads as if written by one who knew but 
little about it.- Popular Science Monthly . •  

-----�--�-------

A NEW METHOD OF PREPARING 

ANHYDROUS PROTOXIDE OF LITHIUM. 

IN a paper read before the Academie des Sciences, 
M. De Forcrand describes a new method of preparing 
anhydrous protoxide of lithium, Li,O. After giving a 
resume of the processes which are now used and which 
are far from satisfactory, the author gives an account 
of the method he uses and claims that it is much su
perior. To start with, he uses a nearly pure lithia 
which is now found in commerce, or a crystallized 
hydrate of lithium. As to the pure lithia, it contains 
less than one per cent of impurities, and is a solid 
matter, coming in plates having a crystalline struc
ture. To obtain the desired oxide, it suffices to place 
this body in a platinum trough inside a porcelain 
tube which is heated electrically and traversed by a 
current of pure and dry hydrogen. Heating to 660 

deg. C. the dehydration is rapid at first, then becomes 

* I recently came acro"s the following-how milch truth there is in it I 

do not know: "Red will annoy a turkey- cork as much as a bull, but a 
sparrow will not let it disturb itll mind. But if one shakes a hlue rag in 

front of a caged sparrow's eyes, he wi1l·go frantic with disgust. Sparrows 
and linnets, too, will refuse food offered to them on a piece of blue paper, 
and dislike the appearance of any one wearing a blue dross. Medium 
li�h t blue affects them most. but blue serge they scarcely mind at all. 
Thrushes and hlQckbirds object to yellow, but will use red or hlue dried 
grasses left "bont their haunts to bu ild the outer layers of their neets. 
Yellow grasses they let alone." 
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slower and takes seven or eight hours to be complete. 
By heating to 780 deg. C. the final result is ob tained in 
one hour. At these tempera tures, there is no loss by 
volatilization, and the weight remains constant. But 
if we reach 800 or 820 degrees we find a loss of weight 
due to the escape of the anhydrous oxide. By this 
process we obtain a pure ·white substance, non-crystal-

lized and porous, under an arlJoreHcent form upon the 
bottom of the trough. Analysis gives the formula 
LizO corresponding to the pure anhydrous protoxide of 
lithium. Tue second method lies in the use of the 
crystallized hydrate of li thium, LiOH, H20, this being 
the secondary hydrate. It is ob tained by the author in 
fine crystals by evaporating a solution of li thia in the 

cold, in dry air. Such crystals may retain some water, 
but upon drying in a current of dry hydrogen, they 
may be ob tained in the normal sta te. Placing this 
hydrate in a platinum trough and heating as above, a t  
780 deg . C. in a current o f  dry hydrogen, he ob tains 
the anhydrous oxide in less than one hour. I t  has the 
same appearance as the above, and is almost pure. 

VALUE OF SWALLOWS AS INSECT DESTROYERS. 
SOME FACTS ABOUT USEFUL BIRDS. 

THAT insect-eating birds are of immense value to 
the farmer and the forester is so well known that 
their protection is now believed to be absolutely neces
sary to the welfare of any country. But the value 
of certain kinds in the United States has been recent
ly emphasized through the invasion of the cotton 
Sta tes by a new and destructive insect- the boll wee
vil. This new pest, despite every effort to _ stay its 
march, is spreading at the rate of about 50 miles a 
year, and sooner or later is certain to infest the entire 
cot ton-producing area-a fact which not only seri
ously concerns the sou thern planter, but in its ulti
mate consequences affects the well-being of the' whole 
country. 

Birds are among the natural enemies of the weevil, 
but by themselves are quite inadequate to the task of 
controlling the ravages of the pest. The losses it 
inflicts are of such magnitude, however, that no aid 
can be safely neglected, especially when so important 
as the services rendered by birds. As the result of 
investigations by the Biological S urvey, thirty-eight 
species of birds are now known to feed upon th� 
weevil. Prominent among these are the several spe
cies of swallows, including the purple martin. 

The 1llartin, the barn swallow, the bank swallow, 
the cliff swallow, and the rough-wing breed-some of 
them only sparingly-in Texas and elsewhere in the 
South. They breed also in the North, but the tree 
swallow and the cliff swallow-very important mem
bers of the group-appear in the S outh, the former 
during the spring and fall migration only. 

Steps have been taken to acquaint the farmers and 
other residents of Texas and the remaining cotton
producing States of the importance of increasing the 
numbers of the local species and of extending the 
range of certain species in the cotton districts. This 
may be done by strictly enforcing the laws protecting 
swallows and by providing additional accommodations 
for nesting. These steps alone, however, are not suffi
cient. It is very important also that all of the swallow 
tribe nesting in the Northern States and migrating 
through the cotton belt be increased to the limit, more 
particularly since in late years a steady diminution 
of their numbers has been noted. 

Tree Bwallow.-The tree swallow, as is well known, 
has been persecuted by the English sparrow until it 
has entirely abandoned many districts where form
erly it abounded. Unless a systematic effort be made 
to reduce the number of sparrows and to protect from 
invasion the boxes put up for the occupancy of swal
lows, it is difficult to see how the tree swallow can re
occupy the old territory from which it has been, driven, 
or even long hold its present area. An energetic war 
on the English sparrow and the careful protection of 
the swallow domiciles in a few years would result in a 
complete change of the situation, so far as this, one 
of the most beneficial of the swallow tribe, is con
cerned. 

Barn Bwallow.-The barn swallow formerly was 
abundant throughout the Northern States, especially 
in New England. The tightly-built modern barn, 
however, no longer invites the presence of the barn 
swallow by affording it friendly shelter, and the birds 
are becoming scarcer and scarcer. To provide open
ings in modern barns and to encourage the presence 
in them of colonies by providing convenient nesting 
sites are easy and effective .methods by which this 
beautiful species may be greatly increased in numbers. 
This bird also requires protection from the English 
sparrow, which in one foray has been known to kill 
the young and destroy the eggs of a large colony. 

Bank Bwallow.-The well-known bank swallow, as 
its name implies, nests in sand banks in holes of its 
own digging. Some farmers in the Northern States 
take special pains to protect their colonies of bank 
swallows from the marauding boy and the prowling 
cat. Some even take pains to excavate suitable banks 
on their farms and devote them to the exclusive use 
of the swallows. Gravel and sand banks are so num
erous throughout the North, especially in New Eng
land, that at trifling expense the number of colonies 
of bank swallows may be vastly increased, to the ad
vantage of every farmer North and South, and to that 
of every nature lover as well. 

Oliff Bwallow.-The curious pouch-shaped mud struc
tures of the cliff swallow, attached under eaves or to 
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the face of cliffs, are a sight familiar enough in the 
Northern and Western States, but in the co t ton S ta tes, 
save Texas alone, they are wanting, the bird that 
makes them being exclusively a migrant. The Eng
lish sparrow persecutes also 'the cliff swall ow; hence, 
in the North, the bird is much less common than 
formerly. Under the mistaken idea that cliff swallows 
are not desirable neighbors, the nests, especially when 
near houses, are often destroyed and the birds driven 
away. All birds are more or less subject to parasites, 
especially when nesting, but the parasites are not 
bedbugs nor the kinds obnoxious to man, and no one 
need banish the swallows for fear of trouble from this 
source. In Germany the presence of swallows around 
houses is so much desired that ar tificial nests made 
of clay or other ma terial are put up in order to at
tract birds by saving them the labor of constructing 
their own domiciles. No doubt our own cliff swallows 
would be quick to respond to a similar offer of ready
made dwellings, rent-free, and in this way the range 
of this extremely useful species might be materially 
increased. The cliff swallow is one of the most inde
fa tigable insect destroyers extant, and every motive 
of patriotism and humanity should prompt communi
ties among which they live to protect and foster them 
in every possible way. 

Purple Martin.-This, the largest and in many re
spects the most beautiful of all our swallow tribe, is 
the most local and the least numerous. In New Eng
land, and perhaps in most of the Northern States gen
erally, this fine bird is steadily diminishing in num
bers. The English sparrow often takes possession of 
i ts boxes, ruthlessly kills the young martins or throws 
out the eggs, and usually succeeds in routing the 
colony and appropriating the boxes. When measures 
are not taken to abate the sparrow nuisance in the 
immediate vicinity of martin colonies, the usual result 
is that the martins are forced to abandon their houses. 
The habit of putting up houses for the accommoda tion 
of martin colonies is not as common in the North as 
i t  formerly was, and to this indifference to the mar
tins' presence, to persecution by the sparrows, and to 
losses due to the prevalence of cold storms during the 
nesting season, no doubt, is due the present scarcity 
of the bird. 

Simply to put up martin boxes in locali ties where 
the birds do not now live may or may not ultimately 
result in the formation of new colonies, for the mar
tin is conservative by nature and loves i ts birthplace 
too well to colonize strange localities until forced 
away by lack of accommodations in the old home. 
More active measures, therefore, have been suggested 
to induce coionization, particularly the transfer at 
night of one or more martin houses, with both parent 
birds and nestlings, from ·their old homes to new 
ones.* 

Having their nestlings to care for, the old birds 
probably will not always desert them, but are likely 
to resume parental du ties in the s trange neighborhood, 
especially if the old home is far distant. The theory 
is that the following spring on their return from the 
South the young martins, and possibly their parents, 
will go back to the new home. As the young can be 
raised by hand without serious difficulty, it may prove 
easier to start the new colony with nestlings alone, 

* This experiment was tried in the zoological gardens of 

Philadelphia in 1889 by Mr. Robert D. Carson, who, by 

means of a trap house, secured a colony of nine pairs with 

32 young from the grounds of Mr. Josiah Hoopes, of West 

Chester, transporting t'hem the distance of about 20 miles 

by train at night. When released next morning the old 

birds deserted the young and returned to West Chester. 

The temptation of the old home so close by proved too 

strong even for parental affection. Most of the young, how

ever, were successfully raised by hand feeding, being fed 

chiefly cockroaches, grasshoppers, crickets, meal worms, and 

"prepared food." This is a mixture intended for insectiv

orous birds, and ·according to Mr. Carson was well liked by the 

nestlings and agreed well with them. It consists of "dried 

and ground beef heart, maw meal, ground zweiback, boiled and 

mashed white potatoes, grated raw carrot, and grated hard

boiled eggs." Probably any similar mixture would answer 

equally well. A small colony resulted from this experiment 

which would probably have proved permanent but for the 

fact that additional houses were put up in West Chester, and 

after two years the colony deserted to the old neighborhood. 

'i'hough only temporary success was achieved, the experiment 

is encouraging and points the way to ultimate success. For 

the above facts I am indebted to Mr. Charles J. Pennock, of 

Kennett Square, Pa. 
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feeding them on meal worms, grasshoppers, and the 
like. Six ,or eight pairs can well be spared from a 
s trong colony without unduly weakening it. This 
method promises well, and if the experiment can be 
tried from year to year, even on a small scale, a 
gradual increase in the number of martin colonies is 
likely to result and new cen ters of distribution to be 
formed. 

From the s tandpoin t of the farmer and the orchard
ist, perhaps no birds more useful than the swallows 
exist. They have been described as the ligh t cavalry 
of the avian army. Specially adapted for flight and 
unexcelled in aerial evolutions, they have few rivals in 

the art of capturing insects in midair. They eat noth_ 
ing of value to man except a few predaceous wasps 
and bugs, and in return for their services in destroy
ing vast numbers of noxious insects ask only for har
borage and protection. It is to the fact that they 
capture their prey on the wing that their peculiar 
value to the cotton grower is due. Orioles do royal 
service in ca tching weevils on the bolls; and black
birds, wrens, flycatchers, and others contribute to the 
good work; but when swallows are migrating over the 
cotton fields they find the weevils flying in the open 
and wage active war against them. As many as 47 
adult weevils have been found in the s tomach of a 
single cliff swallow. 

What may be termed the interstate relations of 
birds are not always as simple as in the case of swal
lows. Some birds are most desirable summer resi
dents of Northern States, but when migrating greatly 
damage certain crops in the Sou thern Sta tes. Not so 
with the swallows. Their beauty, their graceful 
flight, and their sociability insure them a welcome 
everywhere and endear them to every lover of nature. 
Their esthetic value, however, great as it is, is not so 
important as their economic worth, so constant and 
effective is the warfare they wage against the insect 
hosts which but for them and other avian benefac
tors would render successful agriculture impossible. 
To the Sou thern S tates may safely be intrusted the 
duty of protecting and augmenting in every possible 
way the numbers of resident birds that prey upon the 
boll weevil. But it is for the Northern S tates to aid 
the good work so far as lies in their power. An en
ligh tened patriotism knows no State boundaries. The 
insect enemy of the farmer of either district is the 
enemy of the common weal, and only from co-operation 
can come a full measure of success.-Bulletin No. 56, 

Bureau of Biological Survey, U. S. Department of 
Agriculture. 

Consul E. H. Dennison writes that a German firm has 
recently intro.duced into Bombay a portable fan, which 
is propelled by a hot-air engine and which is destined 
to have a large sale in India. He says: Owing to the 
in tense heat which prevails in this country during 
most of the year, fans of some kind are a necessity to 
the comfort of Europeans, and their offices, shops, and 
residences are all equipped with the old-fashioned 
swinging screens known as "punkahs," which consist 
of a piece of cloth or mat ting s tretched over a rect
angular frame hung from the ceiling and kept in mo
tion by a servant at the end of a cord. Wherever elec
tricity is introduced, these are generally superseded 
by elec tric ceiling fans. The natural field for the hot
air engine fan would be in localities where there is 
no electric power, bu t it has been found that. it can 
compete with the electric fan in the latter's own field ; 
owing to the extreme cheapness of the cost of its run
ning, which is about one-fifth of that of the electric 
fan. The fan is propelled by a hot-air engine, the heat 
being generated by a kerosene lamp which holds about 
one quart of oil, sufficient to keep the fan running for 
over twenty-four hours. To the lamp is at tached a 
small glass chimney, which fits into a larger metal 
chimney connected with the engine. Upon the top of 
the engine is hung the fan, similar in shape and size 
to the ordinary electric fan, whose speed is governed 
by the size of the flame; that is, to reduce the speed 
the flame is turned down, and to increase it the flame 
is turned up. The whole outfit weighs about thirty 
pounds, and sits upon a small s tand, raising the level 
of tl"\e fan proper to that of an ordinary desk. It is 
fitted with handles, and can be easily m(jved to any 
portion of the room or house desired. 


	scientificamerican07201907-46bsupp_Page_1
	scientificamerican07201907-46bsupp_Page_2

